Toll-like receptor cross-talk in human monocytes regulates CC-chemokine production, antigen uptake and immune cell recruitment.
Chemokines production in monocytes/macrophages is crucial in modulating immune responses generated through Toll-like receptor (TLR)-mediated recognition of microbes. During microbial onset, multiple pathogen-associated structures can be present at infection sites, and simultaneously trigger different TLRs. We report here that TLR3, TLR4 and TLR8 engagement induce CCL1, CCL2 and CCL4 production in freshly isolated monocytes. While differentiating cells maintain the capacity to secrete CCL2 and CCL4, CCL1 is no longer induced at later differentiation stages. Although different pairs of TLR agonists have been described to synergistically induce cytokine production in different cell types, agonist combinations cooperate in reducing CCL1 and CCL2, but not CCL4 secretion in freshly isolated monocytes, and fail to rescue CCL1 production at later differentiation stages. The effects of single, but not combined, TLR engagement on chemokine expression mostly occur at transcriptional level, and are IL-10 independent. Conversely, inhibition of CCL1 secretion upon combined TLR engagement is partially rescued by blocking IL-23. A different chemotactic activity of monocyte-conditioned medium on blood mononuclear cells as well as antigen uptake capacity of TLR agonist activated monocytes parallel the regulated production of chemokines. Overall, these findings indicate that simultaneous engagement of TLRs may lead to different patterns of chemokine expression depending on cellular differentiation state, chemokine, and TLR agonist combination. These different responses may be relevant for the distinct but complementary functions of monocytes and macrophages in the immune response, and may have important implications for the therapeutic manipulation of the innate immune system.